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osting by EAbstract The current study was conducted to evaluate three diets using four rabbit breeds. A total
of 320 male weaned rabbits representing four breeds named V-line, Saudi-1, Saudi-2 and Saudi-3
were randomly distributed into three comparable dietary treatments. Three levels of indigenous
feedstuffs (IFS) of 42.5%, 65% or 87.5% (alfalfa hay, barley and wheat bran) were substituted
for the same levels of non-indigenous feedstuffs in the diet (corn grain, soybean, molasses, and lime-
stone) to form three diets named D1, D2 and D3, respectively. These dietary treatments were used
to evaluate post-weaning growth performance, feed intake, feed conversion, carcass and lean com-
position, and nutrients digestibility in four rabbit breeds.
Partial replacement of IFS with non-indigenous feedstuffs attained signiﬁcant increase in growth
performance. The diet containing 87.5% IFS led to signiﬁcant increase in daily weight gains by 8.4,
4.0, 8.1, 6.2 and 6.7 g at age intervals of 5–6, 7–8, 9–10, 10–11 and 11–12 weeks compared to the
control diet, respectively. The diet containing 87.5% IFS showed a signiﬁcant reduction in feed con-
version ratio compared to control diet during the experimental periods. The diet containing 65%
IFS showed signiﬁcant increases in pre-slaughter weight (112 g) and hot carcass weight (89 g), while
dressing percent, offal weight and percent, and non-carcass weights and percentages (head, fur,
legs + tail, viscera) were not signiﬁcantly different. The diet containing 87.5% IFS gave an increase
of 1.1%, 6.4%, 8.8%, 17.9%, 7.4%, and 19.6% in digestibility coefﬁcients of organic matter (OM),
crude protein (CP), neutral detergent ﬁbre (NFD), acid detergent ﬁber (ADF), hemi-cellulose (HC)
and cellulose (C) compared to control diet, respectively.
Feed intakes were moderate and ranged from 69 to 124 g for V-line, 77 to 128 g for Saudi-1, 79 to
130 g for Saudi-2, and 76 to 119 g for Saudi-3 along with moderate ratios of feed conversion rang-
ing from 2.65 to 3.80, 2.45 to 3.90, 2.46 to 3.79 and 2.63 to 3.65, respectively. Pre-slaughter weight,
hot carcass weight, and offal weight were in favour of Saudi-2 rabbits compared to the otherity. All rights reserved. Peer-
d University.
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84 S.N. Al-Dobaibgroups. Both Saudi-1 and Saudi-2 rabbits were slightly higher than Saudi-3 in weights and percent-
ages of head, fur, viscera and legs + tail. Lean and bone weights and percentages and meat to bone
ratio in Saudi-2 carcasses were slightly higher than those recorded in the other groups, while mois-
ture, DM, CP, EE and ash contents in the lean have shown little differences between groups. Rab-
bits of Saudi-1 were ranked the ﬁrst in digestibility coefﬁcients of OM, CP, NDF, ADF, HC, C and
cell count compared to other groups.
Rabbits of Saudi-2 fed diet containing 87.5% IFS recorded the heaviest body weights and gains
since this class showed considerable deviations in body weights of 345, 341, 269, 307, 321, 345 and
347 g at 6, 7, 8, 9, 10, 11 and 12 weeks of age, respectively, in comparison with the lightest class.
Both Saudi-2 and Saudi-3 rabbits fed the diet containing 87.5% IFS had favourable estimates of
feed conversions ranging from 2.1 to 3.4, while rabbits of Saudi-1 fed the diet containing 87.5%
IFS recorded the best digestibility coefﬁcients.
ª 2009 King Saud University. All rights reserved.1. Introduction
In Saudi Arabia, a genetic improvement programme funded by
King Abdulaziz City for Science and Technology was recently
performed to synthesize new maternal and paternal lines con-
venient for hot climate through crossing Spanish V-line with
Gabali Saudi rabbits (Khalil et al., 2005, 2007; Al-Saef et al.,
2008). In this program, three lines were formed and named
as Saudi 1 (improved Saudi), Saudi 2 (as a maternal line),
and Saudi 3 (as a paternal line). Since these lines were formed,
complete pelleted diets suitable for these rabbits are urgently
needed. In spite of this achievement, the commercial rabbit
farming in the Arabian Gulf countries is rather limited in com-
parison with the other species because, among other factors,
the complete pelleted diets suitable for rabbits are very expen-
sive due to the increasingly high price of the concentrates.
Accordingly, it is necessary to reduce the costs and, at the same
time, to maintain the efﬁciency of rabbit production through
using non-traditional diets and using these non-traditional
diets could affect the caecal microﬂora activities (Marty and
Vernay, 1984; Aderibigde and Cheeke, 1993).
Feeding has been the most important component of rabbit
production representing 70% of the costs (Oliveira et al.,
2008). Diets based on maize and soybean meal increase the
costs of meat production because they are also used as the
main components of the human industrial food (Silva et al.,
2000; Retore et al., 2008). This fact demonstrates the impor-
tance of looking for cheap alternative feedstuffs to replace
the traditional ingredients and to reduce the competition
among non ruminant species. These alternative feedstuffs
may also help in avoiding nutritional disturbances connected
to the cereal and also to obtain the maximum conversion efﬁ-
ciency in getting the commercial product. In Saudi Arabia,
most of the feedstuffs for animal production sectors are im-
ported from other countries and this is the result of shortage
in water resources and rain, which limits the planting of feed-
stuffs and pastures to be used for animal feeding. This makes
feed prices to be more expensive and to increase the feeding
costs not only in Saudi Arabia but also in other countries
which import feedstuffs. During the last two decades, there
was a rapid increase in wheat and barley planting and process-
ing in Saudi Arabia which led to an increase in the amount of
straw and bran to be more than 2.5 million tons of wheat and
0.13 million ton of barley grains annually (Ministry of Agricul-
ture and Water, 2004). From this concept, substituting non-
indigenous feedstuffs by indigenous feedstuffs for feeding oflivestock was considerable economic importance. Therefore,
the objective of this study were conducted: (1) to detect the
possibility of replacing non-indigenous feedstuffs by indige-
nous feedstuffs at rates of 42.5%, 65% and 87.5% to form
three diets that offered for Spanish V-line, improved Saudi-1,
Saudi-2 and Saudi-3, (2) to investigate the effects of these die-
tary treatments on growth performance, feed intake and feed
conversion, carcass characteristics, lean composition and
digestibility, and (3) to determine the best diet to be used efﬁ-
ciently for each genetic group improved or synthesized, i.e. to
detect which diet would be interacted efﬁciently with any one
of the genetic groups used.2. Materials and methods
This experiment was carried out in the rabbitry of Qassim Uni-
versity, Saudi Arabia. A factorial experiment of completely
random design was used in this study (four genetic groups,
three diets, and three months of birth). Genetic groups were
obtained from crossbreeding project practiced in Saudi Arabia
to synthesize new lines of rabbits adaptable to hot climate. De-
tails of the procedures and crossbreeding plan used in this pro-
ject to form these synthetic lines were described by Khalil et al.
(2005, 2007) and Al-Saef et al. (2008).
2.1. Animals and diets
A total of 320 male weaned rabbits representing four genetic
groups of Spanish V-line, Saudi-1, Saudi-2, and Saudi-3 were
randomly distributed into three comparable dietary treatments
(80 animals from each genetic group). During the experimental
period, the rabbits appeared healthy and only 21 rabbits out of
320 died. In the three dietary treatments, % of indigenous
feedstuffs were substituted for non-indigenous feedstuffs, i.e.
three levels of indigenous feedstuffs of 42.5%, 65% and
87.5% were substituted in the diet for the same levels of
non-indigenous feedstuffs (corn grain, soybean, molasses,
and limestone) to form three diets named D1, D2 and D3,
respectively (Table 1). Experimental diets were offered ad libi-
tum to the animals from 5 weeks (weaning) to the age of
12 weeks (slaughter age). The proximate chemical composi-
tions of the experimental diets and the ingredients used in for-
mulating these diets were determined according to AOAC
(1990) as shown in Table 1. Experimental diets were formu-
lated to have the similar total digestible nutrients (TDN).
Table 1 Ingredients and proximate chemical composition of
the experimental diets.
Item Diets (D)
D1 D2 D3
Ingredients (%)
Alfalfa hay 42.5 40 37.5
Barley 0 20 40
Wheat bran 0 5 10
Corn, grain 37.75 18.75 0
Soybean, 44% 16.75 13.5 10.2
Molasses 1.5 1.5 1.3
Limestone 1.0 0.75 0.5
Vitamin premixa 0.5 0.5 0.5
Total amount as fed, kg 100 100 100
Chemical composition on DM basis (%)
Organic matter, OM 90.4 91.8 92.3
Crude protein, CP 20.8 21.3 22.7
Neutral detergent ﬁber, NDF 25.3 34.7 28.1
Acid detergent ﬁber, ADF 12.7 12.5 14.2
Acid detergent lignin, ADL 2.4 2.7 2.2
Hemi-cellulose, HC 12.5 22.1 13.9
Cellulose, C 10.1 11.7 11.7
Cell content, CC 74.7 65.3 71.9
TDN 64.9 64.9 64.9
DE kcal/kg DMb 2857 2856 2856
a Vitamin premix contains (per kg premix) Vit. A 4000,000 IU,
Vit. D3 730,000 IU, Vit. E 3300 mg, Vit. B1 330 mg, Vit. B2 1300
mg, Vit. B6 500 mg, Vit. B12 305 mg, Pantothenic acid 3500 mg,
Niacin 7000 mg, Biotin 15 mg, Folic acid 350 mg.
b DE, Digestible energy (kcal/kg DM) = TDN · 4400 (NRC,
1985).
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Animals of the experiment were housed in semi-closed rab-
bitry. Weaned rabbits were ear tagged, sexed, and transferred
to standard individual progeny wire cages arranged in two-tier
batteries in the rabbitry. The environmental conditions were
monitored in the rabbitry; temperature ranged from 20 C to
about 32 C with a relative humidity ranging from 20 to
50% and photoperiod of 16L:8D. All the cages were equipped
with feeding hoppers and drinking nipples.
2.3. Growth trial and feeding performance
Animals were weighed at the beginning of the trial (5 weeks)
and every week thereafter up to 12 weeks of age. Weight at
12 weeks of age is a common market weight for the Saudi con-
sumers. Animals were fasted 12 h before recording their
weights to avoid including the gut content in the animal’s
weight. Feed intake and residual feed were recorded individu-
ally at 7-day intervals to be used in calculations of feed conver-
sion weekly. Weekly feed conversion ratio (FCR) was
calculated as feed intake divided by weight gain.
2.4. Slaughter experiment and carcass dissection
All the animals alive at 12 weeks of age (299 animals) were fasted
for 12 h and they were slaughtered at morning and the carcass
and dissected organs were weighted for each animal. According
to criteria and terminology for carcass traits and lean composi-tion cited byBlasco et al. (1993), rabbits were dissected for edible
parts and non-edible ones. Hot carcasses were weighed and
dressing percentages were calculated. Head, fur, offal (heart, li-
ver, and kidneys) and viscera were also weighed. Lean and bone
were separated and meat-to-bone ratios were calculated.
2.5. Meat analysis
For lean composition traits, all carcasses were divided longitu-
dinally into two similar halves. The right half-carcasses were
frozen at –15 C until chemical analyses. Frozen half-carcasses
were thawed and separated into lean and bone. The lean from
each animal was analysed. Dry matter (using an air-evacuated
oven for 16 h), CP (N · 6.25), EE and ash in the lean were
determined according to AOAC (1990).
2.6. Digestibility trial
At slaughtering, caecum content of 27 animals were collected,
and then dried at 80 C for 24 h. Dry matter (DM), organic
matter (OM), crude protein (CP), ether extract (EE) and ash
were determined according to AOAC (1990). Neutral detergent
ﬁber (NDF), acid detergent ﬁber (ADF) and acid detergent lig-
nin (ADL) were determined as described by Goering and Van
Soest (1970). Then digestibility coefﬁcients of DM, N, NDF,
ADF and ADL were calculated using the following equation:
Digestibility coefficient %
¼ 100 ð100Þ Lignin in the diet %
Lignin in the caecum %
 
Nutrient in the caecum %
Nutrient in the diet %

:2.7. Statistical analysis
All sets of data were analysed using GLM procedure of SAS
(1999). Data of growth, feeding parameters, carcass, meat
chemical composition, blood parameters were analysed using
the following linear model:
Yijkl¼lþDiþGjþMkþDGijþDMikþGMjkþeijkl ðModel1Þ;
where Yijklm is the observation on ijklth rabbit, l the Overall
mean, Di the effect of ith dietary treatment (i= 1, 2, 3;
1 = 42.5%, 2 = 65%, 3 = 87.5% indigenous feedstuffs), Gj
the effect of jth genetic group (j= 1, 2, 3, 4; 1 = Spanish V-
line, 2 = Improved Saudi, 3 = Saudi-2, 4 = Saudi-3), effect
of kth month of birth, DGij the effect of interaction of Di
and Gj, DMik, effect of interaction of Di and Mk, GMjk, effect
of interaction of Gj andMk, and eijkl is the random error. Data
of digestibility trial were analysed using a linear model includ-
ing the effects of diet, genetic group and diet by genetic group
interaction.
Data measured as percentages were subjected to an arc-sin
transformation to approximate normal distribution before
being analysed.
3. Results and discussion
3.1. Diets
Growth performances of rabbits fed diets containing 42.5%,
65% or 87.5% of indigenous feedstuffs (IFS) are reported in
86 S.N. Al-DobaibTable 2. All over the experiment period, partial replacement of
IFS (alfalfa hay, barley and wheat bran) with non-indigenous
feedstuffs (corn, soybean and molasses) attained signiﬁcant in-
crease in growth performance (Table 2). Relative to the control
diet, the diet containing 87.5% IFS led to signiﬁcant increase
of 168, 171, 198, 179, 232, 262, and 303 g in live body weights
at 6, 7, 8, 9, 10, 11, and 12 weeks of age may due to the increas-
ing NDF in diets 2 or 3 as shown in (Table 1). The present re-
sults of live body weight are in agreement with the results of
Gutie´rrez et al. (2002), who found that appreciate dietary
ADF, NDF and ADL levels in the diet was associated with
an increase in growth performance of rabbits. Gidenne
(1995) pointed out the reduction of ADF level in the diet
(158–106 g kg) did not affect the gain in weight of the growing
rabbits during fattening period of 28–77 days of age. In the
current study, diet containing 87.5% IFS led to signiﬁcant in-
crease in weight gain of 8.4, 4.0, 8.1, 6.2 and 6.7 g at age inter-
vals of 5–6, 7–8, 9–10, 10–11 and 11–12 weeks, respectively,
compared to the control diet (Table 2). Gidenne et al. (2002)
reported that rabbits fed a ﬁber deﬁcient diet (92 g ADF/kg)
were similar in daily gains in weight from 28–42 days at a stan-
dard ﬁber diet (165 g ADF/kg). Tao and Li (2006) showed that
the diet with ﬁber of 300 g/kg NDF was higher in daily gain of
New Zealand rabbits from weaning to 2-month old (30.09 g/
day) than that of diet of 240 g/kg NDF (p< 0.05). On the
other hand, Gidenne et al. (2002) reported that a 40% reduc-
tion of ADF level did not signiﬁcantly affect growth perfor-
mance during 28–42 days of age. Chao and Li (2008) stated
that the effects of level of ADF on daily gain were quadratic,
i.e. gain in weight was the best when the dietary ADF was
moderate.
Differences in feed intakes and conversions among dietary
treatments were signiﬁcant at most ages studied (Table 3).
Feed conversion ratios were mostly signiﬁcantly improved
with the diets containing 65% or 87.5% IFS compared to con-Table 2 Live body weights and gains in different diets and genetic
Trait Diet (D) Ge
D1 D2 D3 V-l
No. of animals 97 103 99 83
Live weight, g
6 weeks 1014c 1059b 1182a 109
7 weeks 1263c 1290b 1434a 133
8 weeks 1489c 1534b 1687a 158
9 weeks 1767c 1793b 1946a 181
10 weeks 2040c 2141b 2272a 217
11 weeks 2302c 2381b 2564a 245
12 weeks 2540c 2653b 2843a 272
Daily weight gain, g/d
5–6 weeks 29.1c 31.2b 37.5a 36.
6–7 weeks 35.6ab 32.9b 36.0a 35.
7–8 weeks 32.2b 34.9a 36.2a 37.
8–9 weeks 38.4a 39.4a 39.2a 40.
9–10 weeks 38.3b 45.0a 46.4a 43.
10–11 weeks 35.5b 39.1a 41.7a 37.
11–12 weeks 32.9b 38.8a 39.6a 38.
RSD, residual standard deviation.
a,b,c Values having different superscripts within each row are signiﬁcantlytrol diet. The diet containing 87.5% IFS gave a signiﬁcant
reduction in feed conversion ratio of 0.81, 0.45, 0.70, 0.87,
0.96, and 0.83 kg feed per kg gain compared to control diet
at age intervals of 5–6, 6–7, 7–8, 9–10, 10–11 and 11–12 weeks,
respectively. The diets containing 65% or 87.5% IFS, feed
conversion ratios were favourable across all growth periods
and the values were ranged from 2.22 to 3.58. Gidenne
(1995) pointed out the reduction of ADF level in the diet
(158–106 g kg) resulted in a signiﬁcant reduction (10%) in
feed intakes of growing rabbits from 28 to 77 days of age.
Tao and Li (2006) reported that the feed/gain ratio of 300 g/
kg NDF group was (4.27) lower than those of 240 and
360 g/kg NDF groups. In addition, they found that the digest-
ible nitrogen and retained nitrogen of 240, 270, 300 and 330 g/
kg NDF groups were higher than that of 360 g/kg NDF group.
Chao and Li (2008) stated that the effects of ADF on feed con-
version ratios were optimized when the dietary ADF was mod-
erate and feed intakes were increased with high level of ADF in
the diet.
Relative to the control diet, the diet containing 65% IFS
showed signiﬁcant increases in pre-slaughter weight (112 g)
and hot carcass weight (89 g), while dressing%, offal weight
and percentage and non-carcass weights and percentages
(head, fur, viscera, legs + tail) were not signiﬁcantly different
(Table 4). These results claimed that replacing non-indigenous
feedstuffs in diets D2 or D3 by IFS was associated with an in-
crease in NDF, ADF, ADL, HC and C (Table 1) which would
be feasible without impairing growth performance and edible
and non-edible carcass compositions. Tao and Li (2006) re-
ported that caecum weight, proportion of caecum weight to
body weight and acetic acid ratio of volatile fatty acid were in-
creased when the dietary NDF concentration increased. They
reported also that NH3–N concentration in the caecum was
signiﬁcantly dropped when the dietary NDF increased, while
the ﬁbrolytic activity was increased when the dietary NDFgroups used.
netic group (G) RSD
ine Saudi-1 Saudi-2 Saudi-3
77 63 76
9a 1021b 1118a 1103a 158
7a 1267b 1382a 1332a 225
3ab 1528b 1617a 1553b 251
9b 1830ab 1898a 1794b 272
9ab 2123ab 2205a 2097b 261
8a 2374b 2466a 2365b 255
0a 2630b 2728a 2635b 292
1a 29.1b 34.4ac 31.0bc 10.0
1ab 33.9b 37.6a 32.6b 12.5
3a 33.2ab 35.6a 31.6b 12.2
9a 36.6b 40.7a 37.6ab 10.4
7a 40.2b 46.1ab 42.8ab 12.9
0a 38.6a 40.9a 38.6a 18.6
8a 36.6a 36.4a 37.0a 15.1
different (P< 0.05).
Table 3 Feed consumption and conversion in different diets and genetic groups used.
Trait Diet (D) Genetic group (G) RSD
D1 D2 D3 V-line Saudi-1 Saudi-2 Saudi-3
No. of animals 97 103 99 83 77 63 76
Daily feed consumption, g
5–6 weeks 77ab 69b 79a 69b 77ab 79a 76b 20.2
6–7 weeks 100a 90b 96ab 91b 98b 101a 92b 22.9
7–8 weeks 98a 92ab 85b 93ab 99a 88b 90.6b 25.7
8–9 weeks 110a 107a 104a 117a 102b 108b 102b 28.7
9–10 weeks 128a 118a 118a 124ac 112b 130a 119bc 31.1
10–11 weeks 114a 100ab 109b 111a 102c 109ab 105bc 23.2
11–12 weeks 122a,b 127a 119b 123a,c 128a 123ab 118bc 27.6
Feed conversion ratio, feed/gain
5–6 weeks 3.03a 2.38b 2.22b 2.65a 2.45a 2.46a 2.63a 0.96
6–7 weeks 3.43a 2.99b 2.98b 2.92a 3.86a 2.91a 2.87a 1.64
7–8 weeks 3.31a 2.89b 2.61c 2.78a 3.08a 2.77a 3.11a 1.09
8–9 weeks 3.03a 2.87a 2.83a 3.00a 2.92a 2.76a 2.95a 0.96
9–10 weeks 3.59a 2.77b 2.72b 2.83a 3.04a 3.14a 3.09a 0.96
10–11 weeks 4.07a 3.33ab 3.11b 3.80a 3.34b 3.57ab 3.31b 2.04
11–12 weeks 4.23a 3.58b 3.40b 3.61a 3.90a 3.79a 3.65a 1.35
RSD, residual standard deviation.
a,b,c Values having different superscripts within each row are signiﬁcantly different (P< 0.05).
Table 4 Carcass and non-carcass traits and tissues composition of the carcass in different diets and genetic groups used.
Trait Diet (D) Genetic group (G) RSDc
D1 D2 D3 V-line Saudi-1 Saudi-2 Saudi-3
No. of animals 92 102 98 86 73 60 73
Pre-slaughter weight, g 2590a 2702b 2564a 2549a,c 2619a 2667a 2639a 384
Carcass traits
Hot carcass weight, g 1414a 1503a 1405a 1485a 1436a 1514a 1426a 319
Dressing, %d 53.8a 55.1a 54.3a 55.2a 54.3a 54.9a 53.4a 5.55
Oﬀal weight, g 98.8a 99.1a 93.4b 90.5b 96.5ab 101.8a 99.4ab 20.1
Oﬀal, %d 3.9a 3.7a 3.7a 3.6a 3.7a 3.9a 3.8a 0.82
Head weight, g 216a 218a 214a 206a 220a 217a 220a 26.6
Head, %d 8.5a 8.2a 8.5a 8.2a 8.5a 8.3a 8.5a 1.16
Fur weight, g 244a 246a 238a 223a 251a 246a 252a 51.7
Fur, %d 9.6a 9.2a 9.4a 8.9a 9.6a 9.4a 9.7a 1.82
Legs + tail, g 103a 102a 101a 98b 106a 101ab 104ab 14.2
Legs + tail, %d 4.1a 3.9a 4.0a 3.9a 4.1a 3.9a 4.0a 0.66
Viscera weight, g 396ab 398a 383b 387a 396a 386a 400a 68.9
Viscera, %d 15.8a 15.0a 15.2a 15.5a 15.4a 14.8a 15.6a 3.4
Non-carcass weight, g 961a 965a 937a 916a 973a 951a 978a 116
Non-carcass, %d 38.9a 36.3a 37.1a 36.5a 37.7a 36.4a 37.8a 5.44
Tissues compositions
Lean, g 1079a 1082a 1062a 1068a 1075a 1088a 1065a 299
Lean, % 40.8a 39.3b 40.8a 39.9a 40.5a 41.3a 39.5a 6.4
Bone, g 331a 297b 315ab 307a 313a 321a 318a 75.0
Bone, % 12.7a 11.0b 12.4a 12.1a 12.0a 12.1a 12.0a 2.23
Lean-to-bone ratio 3.31b 3.68a 3.44a,b 3.54a 3.49a 3.66a 3.44a 0.84
a,b Values having different superscripts within each row are signiﬁcantly different (P< 0.05).
c RSD, residual standard deviation.
d Traits expressed as percentages relative to the slaughter weight.
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tary ﬁbre from 35% to 32% NDF enhance the carcass yield
and the carcass microbiological quality.
As shown in (Table 4), bone weight and percent in the car-
cass of the animals fed diet containing 65% IFS were signiﬁ-cantly superior than the control diet by 34 g and 1.7%,
respectively, while a reverse trend was observed for meat-to-
bone ratio (3.68 vs. 3.31), i.e. dietary treatments included
IFS (D2 or D3) could be of beneﬁcial advantage to increase
meat-to-bone ratio in the carcass.
88 S.N. Al-DobaibOn fresh matter basis, diets containing 65% and 87.5% IFS
were signiﬁcantly associated with a decrease of 4.1% and
4.3% in moisture content and an increase of 4.1% and
4.4% in DM content in the lean compared to control diet (Ta-
ble 5). On DM basis, CP and EE in the lean were favourable in
the diets containing 65% and 87.5% IFS, showing an improve-
ment of 2.7% and 3.8% in CP and 2.1% and 3.9% in EE rel-
ative to the control diet, respectively (Table 5). High CP and
low EE in the lean of the dietary treatments indicate that these
traits could be signiﬁcantly improved when using diets contain-
ing IFS.
Differences in digestibility coefﬁcients among dietary treat-
ments were not signiﬁcant for most traits studied (Table 6).
The diet containing 87.5% IFS gave an increase of 1.1%,
6.4%, 8.8%, 17.9%, 7.4%, and 19.6% in digestibility coefﬁ-
cients of OM, CP, NDF, ADF, HC, and CC compared to con-
trol diet, respectively. De Blas et al. (1998) reported that
contrasting with corn and barley as the base diet, the starch
digestibility of the former is lower, leading to high ratable corn
starch to hindgut, especially in early fattening stage (3–
7 weeks), so corn starch should be controlled in production.
Tao and Li (2006) found that the coefﬁcients of total tract
apparent digestibility (CTTAD) of energy, CP, CF and EE
were decreased when the dietary NDF increased and CTTAD
of NDF was increased signiﬁcantly when the dietary NDF in-
creased. However, the level and type of dietary ﬁbre are theTable 5 Chemical composition of the lean in different diets and ge
Trait Diet (D)
D1 D2 D3
No. of animals 36 48 36
Moisture, % 70.7a 66.6b 66.4b
Dry matter, % 29.2b 33.3a 33.6a
CP, % of DM 67.5b 70.2ab 71.3a
EE, % DM 28.7a 26.6ab 24.8b
Ash content, % of DM 3.74a 3.84a 3.89a
DM, dry matter; CP, crude protein and EE, ether extract.
a,b Values having different superscripts within each row are signiﬁcantly
c RSD, residual standard deviation.
Table 6 Digestibility coefﬁcients in different diets and genetic grou
Trait Diet (D) Gen
D1 D2 D3 V-li
No. of animals 8 11 8 10
Digestibility coeﬃcients
OMc 60.5ab 51.8b 61.6a 59.0
CP 53.4a 46.0a 59.8a 53.6
NDF 49.5a 52.1a 58.3a 47.1
ADF 29.1b 26.5b 47.0a 30.8
HC 64.9a 69.5a 72.3a 59.3
C 36.9b 36.5b 56.5a 39.0
CC 66.4a 54.2b 63.4a 63.0
a,b Values having different superscripts within each row are signiﬁcantly
c OM, organic matter; CP, crude protein; NFD, neutral detergent ﬁbre; AD
contents.
d RSD, residual standard deviation.most important factors to control the digestive content. Fibre
regulates the retention time in the caecum and the dry matter
intake, as it is usually negatively correlated with the dietary en-
ergy content (de Blas et al., 1999). So, levels of ﬁbre from 33%
to 36% NDF and the use of insoluble ﬁbre minimized the
weight of the digestive tract (de Blas et al., 1986; Fraga
et al., 1991). Thus using different sources of ﬁbre can modulate
the caecal microbiota (Go´mez-Conde et al., 2007) and affect-
ing to the presence of microbiota in the carcass.
3.2. Genetic groups
Among the four genetic groups studied, rabbits of Saudi-2
were ranked the ﬁrst in most body weights and gains during
the whole period of the experiment (Table 2). Body weights
of Saudi-2 were deviated from V-line rabbits by 19, 45, 34,
79, 26, 8, and 8 g at 6, 7, 8, 9, 10, 11 and 12 weeks of age,
respectively. Such increments in Saudi-2 rabbits were expected
since the genetic structure of this synthetic line was formed
from 75% Spanish V-line and 25% Saudi Gabali and followed
by ﬁve generations of interest mating (Khalil et al., 2005, 2007;
Al-Saef et al., 2008), i.e. ((VS)2)2. Bianospino et al. (2004b),
Metzger et al. (2004a), Orengo et al. (2004) found that post-
weaning body weights and gains in crossbred rabbits were
heavier than those in purebreds. Post-weaning growth perfor-
mances of synthetic lines of the present study were higher thannetic groups used.
Genetic group (G) RSDc
V-line Saudi-1 Saudi-2 Saudi-3
36 35 19 30
68.1a 67.9a 67.8a 67.8a 2.1
31.9a 32.1a 32.1a 32.1a 2.1
70.4a 70.0a 69.0a 70.3a 9.8
25.8a 27.3a 27.1a 25.9a 10.0
3.84a 3.75a 3.91a 3.81a 0.46
different (P< 0.05).
ps used.
etic group (G) RSDd
ne Saudi-1 Saudi-2 Saudi-3
5 6 6
a 58.3a 56.1a 58.4a 10.0
a 55.2a 52.6a 50.9a 12.7
b 59.7a 51.2ab 55.1ab 7.7
a 39.7a 31.2a 34.9a 7.71
b 74.4a 69.9a 71.9a 11.9
b 50.2a 39.7b 44.2ab 9.6
a 62.6a 60.8a 60.0a 13.0
different (P< 0.05).
F, acid detergent ﬁber; HC, hemi-cellulose; C, Cellulose and CC, cell
Table 7 Live body weights and gains in different genetic group by diet interactions.
Trait G1 G2 G3 G4 Sig.
D1 D2 D3 D1 D2 D3 D1 D2 D3 D1 D2 D3
Live weight, g
5 weeks 690 835 927 812 792 938 841 843 948 900 895 864 **
6 weeks 878 1015 1169 1038 1048 1211 1041 1091 1223 1101 1085 1124 **
7 weeks 1148 1235 1417 1253 1278 1480 1324 1332 1489 1329 1317 1350 **
8 weeks 1401 1479 1703 1477 1534 1740 1541 1574 1745 1538 1551 1571 **
9 weeks 1701 1761 1995 1747 1780 1966 1849 1840 2008 1771 1795 1818 **
10 weeks 2004 2175 2319 2002 2100 2271 2121 2173 2323 2035 2118 2138 **
11 weeks 2328 2388 2659 2250 2321 2553 2364 2439 2595 2267 2378 2452 **
12 weeks 2576 2661 2947 2499 2581 2811 2588 2729 2841 2494 2640 2769 **
Daily weight gain, g/d
56 weeks 26.9 25.7 34.7 32.4 36.6 39.0 28.4 35.5 39.3 28.7 27.1 37.1 **
67 weeks 38.6 31.4 35.4 30.7 32.8 38.3 38.0 34.4 40.5 32.5 33.1 32.2 **
7–8 weeks 36.1 35.0 35.1 31.9 36.6 37.2 31.1 34.6 40.8 29.9 33.4 31.5 **
8–9 weeks 40.5 40.3 40.2 37.6 36.6 35.8 41.1 41.2 41.9 34.2 39.6 38.9 **
9–10 weeks 40.9 48.1 45.5 34.9 42.5 43.4 40.8 43.0 51.2 36.8 46.2 45.7 **
10–11 weeks 38.9 38.2 42.7 36.2 39.4 40.4 34.7 40.2 45.0 32.4 38.5 44.0 **
11–12 weeks 35.2 38.7 41.0 35.4 37.4 37.0 32.8 41.3 45.3 28.1 37.5 43.0 **
** P< 0.01.
Table 8 Feed consumption and conversion in different genetic group by diet interactions.
Trait G1 G2 G3 G4 Sig.
D1 D2 D3 D1 D2 D3 D1 D2 D3 D1 D2 D3
Daily feed consumption, g
5–6 weeks 76 56 75 78 72 81 77 78 83 79 72 78 **
6–7 weeks 94 91 88 98 91 105 101 95 107 101 83 90 **
7–8 weeks 98 86 94 78. 96 99 92 95 103 99 92 80. **
8–9 weeks 120 107 107 107 96 101 111 106 125 105 102 99 **
9–10 weeks 128 118 120 106 116 116 132 128 134 137 111 109 **
10–11 weeks 127 93 115 111 107 99 110 99 116 107 102 105 **
11–12 weeks 126 122 119 117 119 120 129 121 146 117 120 117 **
Feed conversion ratio, feed/gain
5–6 weeks 2.9 2.3 2.4 3.3 2.2 2.3 3.0 2.3 2.1 2.9 2.8 2.2 **
6–7 weeks 2.5 3.2 3.0 5.5 3.1 2.9 2.8 3.0 2.6 2.9 2.6 3.1 **
7–8 weeks 3.1 2.7 2.6 3.5 2.9 2.8 3.2 2.9 2.5 3.5 3.0 2.8 **
8–9 weeks 3.1 3.2 2.7 3.0 2.8 3.0 2.8 2.7 3.0 3.3 2.8 2.8 **
9–10 weeks 3.5 2.5 2.5 3.4 2.9 2.8 3.4 3.1 2.6 4.0 2.6 2.7 **
10–11 weeks 4.0 3.7 3.7 4.0 3.3 2.7 4.1 3.3 2.7 4.2 3.0 2.7 **
11–12 weeks 4.2 3.4 3.3 3.9 4.2 3.6 4.3 3.3 3.4 4.6 3.5 2.8 **
** P< 0.01.
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areas (Abdel-Aziz, 1998; Ali, 1998; Khalil and Aﬁﬁ, 2000).
Medellin and Lukefahr (2001) found that body weighs at
weaning at 28 day (WW) and marketing at 70 day (MW) and
average daily gain during this period (ADG) using Altex and
New Zealand White (NZW) and their crosses in USA were in-
creased by 40 g (P< 0.10), 2.5 g/d and 152 g in WW, ADG
and MW (P< 0.001), respectively. In straight bred Altex rab-
bits compared to NZW, ADG and MW were increased by
3.6 g/d and 216 g (P< 0.001), respectively, while WW, MW
and ADG were heavier in Altex-sired crossbred rabbits com-
pared to NZW rabbits (55, 218 g and 4.2 g/d; P< 0.10 and
P< 0.001). In Spain, Gomez et al. (1998b) studied the cross-breeding experiment using two maternal lines (line V and line
A) and one paternal line (line R), who found that body weights
and gains from 32 to 60 days in lines V and A and their crosses
were the lightest, while line R and his crosses were the heaviest.
Opposite to body weights and gains, feed intakes and con-
version ratios were nearly similar in all genetic groups (Ta-
ble 3). However, estimates of feed intake were moderated
and ranged from 69 to 124 g for V-line, 77 to 128 g for Sau-
di-1, 79 to 130 g for Saudi-2, and 76 to 119 g for Saudi-3 along
with moderate ratios of feed conversion ranging from 2.65 to
3.80, 2.45 to 3.90, 2.46 to 3.79 and 2.63 to 3.65, respectively.
Grobner et al. (1985), Medellin and Lukefahr (2001) reported
a range of feed conversion ratio of 2.4–5.5 for different breeds
Table 9 Carcass and non-carcass traits and tissues composition of the carcass in different genetic group by diet interactions.
Trait G1 G2 G3 G4 Sig.
D1 D2 D3 D1 D2 D3 D1 D2 D3 D1 D2 D3
Pre-slaughter weight, g 2506 2570 2573 2694 2693 2471 2549 2869 2581 2610 2677 2629 **
Carcass traits
Hot carcass weight, g 1370 1443 1433 1462 1473 1322 1401 1514 1413 1369 1456 1453 **
Dressing % 53.9 55.8 54.9 55.2 54.6 53.1 54.5 56.6 54.4 51.6 53.8 54.8 *
Oﬀal weight, g 96 87 88 101 99 96 98 109 93 101 101 96 *
Oﬀal, % 3.9 3.4 3.5 3.9 3.5 3.9 3.9 4.0 3.7 3.9 3.8 3.7 NS
Head weight, g 204 211 206 216 217 217 218 225 214 224 219 219 *
Head, % 8.3 8.3 8.1 8.2 7.8 8.8 8.6 8.4 8.4 8.7 8.3 8.5 NS
Fur weight, g 227 227 216 244 241 244 252 262 245 254 254 247 *
Fur, % 9.2 8.9 8.5 9.3 8.6 9.9 9.9 9.7 9.5 9.9 9.6 9.5 NS
Legs+tail, g 99 96 98 106 100 103 103 109 101 104 105 103 *
Legs + tail, % 4.0 3.8 3.9 4.0 3.6 4.2 4.1 4.1 4.0 4.1 4.0 4.0 NS
Viscera weight, g 384 385 392 403 404 383 384 416 382 394 408 377 **
Viscera, % 15.8 15.1 15.6 15.5 15.1 15.7 15.3 16.4 15.0 14.3 15.6 14.6 **
Non-carcass weight, g 914 919 913 970 1001 948 958 1000 942 954 987 947 NS
Non-carcass, % 37.3 36.1 36.2 37.1 37.2 38.7 38.0 39.1 36.8 34.3 37.5 36.6 NS
Tissues compositions
Lean, g 1087 1020 1098 1165 1040 1021 975 1220 1069 1085 1048 1060 **
Lean, % 42.7 39.2 41.9 42.2 38.4 40.9 37.7 41.3 41.0 40.6 38.2 39.6 *
Bone, g 331 291 298 327 296 316 289 379 372 299 301 274 **
Bone, % 13.2 11.4 11.7 12.1 11.0 12.8 11.3 14.4 14.6 10.5 11.2 10.5 **
Lean-to-bone ratio 3.37 3.51 3.73 3.59 3.61 3.28 3.42 4.10 2.86 2.88 3.52 3.91 *
NS, non-signiﬁcant.
* P< 0.05.
** P< 0.01.
Table 10 Chemical composition of the lean in different genetic group by diet interactions.
Trait G1 G2 G3 G4 Sig.
D1 D2 D3 D1 D2 D3 D1 D2 D3 D1 D2 D3
Lean chemical composition
Moisture, % 71.7 66.5 65.6 71.2 65.9 66.3 70.4 67.0 66.0 69.6 67.1 67.5 NS
DM 28.3 33.5 32.3 28.8 34.0 33.7 29.2 32.9 33.9 30.4 32.9 34.4 *
CP, % of DM 67.5 68.0 69.8 68.3 66.3 63.4 70.9 66.3 69.6 72.6 74.7 78.0 **
EE, % of DM 28.7 27.8 25.3 23.4 28.2 29.7 29.9 21.3 26.3 32.8 26.5 17.9 **
Ash, % of DM 1.1 1.2 1.2 1.2 1.2 1.2 1.1 1.2 1.2 1.2 1.2 1.2 NS
DM, dry matter, CP, crude protein and EE, ether extract.
NS, non-signiﬁcant.
* P< 0.05.
** P< 0.01.
90 S.N. Al-Dobaibsuch as New Zealand White, Altex, Palamino and Chincilla
Giant rabbits.
Comparing Saudi-2 with Saudi-3, both synthetic lines were
nearly similar in most carcass traits studied (Table 4). Across
all genetic groups, pre-slaughter weight, hot carcass weight,
and offal weight were slightly in favour of Saudi-2 compared
to the other genetic groups. Offal weight and percent in Sau-
di-3 rabbits were slightly heavier than in rabbits of other genet-
ic groups. However, liver and heart are organs of early
development and animals with high growth rate have also an
earlier development (Gomez et al., 1998a). Gomez et al.
(1998a) found that liver and heart weights in rabbits of line
R were higher than in line V. Rabbits of Saudi-2 relative to
V-line were deviated by values of 118 g for pre-slaughterweight, 29 g for hot carcass weight and 11.3 g for offal weight.
In Egypt, Aﬁﬁ et al. (1994) and El-Deghadi (2005) showed
much less estimates in carcass traits than those of the two syn-
thetic lines developed in the present study. In Brazil, Bianospi-
no et al. (2004a,b) recommended that crossbred rabbits could
be used to produce retail cuts and carcass because they would
have heavier carcasses and loins without increased fatness. In
Hungary, there is study by Metzger et al. (2004b) using Pan-
non White (P), Pannon Ka (PK), Hycole (H), Zika (Z) rabbits
and their crossbreds, who reported that the most important
carcass traits were in favour of P rabbits. Comparing breeds
of large size with small size and straightbreds with crossbreds,
the results in literature are partially not consistent because they
are made at different slaughter weights and they can be par-
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et al., 1982, 1983; Pla et al., 1996; Bianospino et al., 2004a).
In terms of non-carcass parts, rabbits of Saudi-1 and Saudi-
3 were slightly higher than rabbits of Saudi-2 in weights and
percentages of head, fur, viscera and legs + tail (Table 4). De-
spite the fact that the head is an organ with a very early devel-
opment (Gomez et al., 1998), and there were no signiﬁcant
differences between genetic groups of the present study. How-
ever, viscera and fur in the carcass were always considered to
be an important factor to explain the differences between
breeds. Bianospino et al. (2004a) found that crossbred rabbits
showed heavier fur and empty gastro-intestinal tract relative to
the straight-bred rabbits.
In the current study, lean and bone weights and percentages
and the meat-to-bone ratio in carcasses of Saudi-2 were
slightly higher than that of the other genetic groups
(P< 0.05), i.e. little differences among four genetic groups
in tissues measurements of the carcass were observed. In gen-
eral, high ratios of the meat to bone (3.44–3.66) indicated that
tissues of the carcass could be improved with the maturity (Pla
et al., 1996) and consequently new lines of Saudi-1, Saudi-2,
and Saudi-3 rabbits had better meat to bone ratios. In general,
rabbit’s meat has a very good nutritive value, being compara-
tively high in protein, low in fat, low in calories and sodium
contents (Khalil et al., 2005).
Moisture, DM, CP, EE and ash contents in the lean have
shown little differences between genetic groups (Table 5). In
Hungary, Metzger et al. (2004a) found that the differences in
protein and ash contents of the lean in purebreds and cross-
bred rabbits were limited, while fat content in the lean was
in favour of the crossbred rabbits.
Rabbits of Saudi-1 were ranked the ﬁrst in digestibility
coefﬁcients of OM (58.3%), CP (55.2%), NDF (59.7%),
ADF (39.7%), HC (74.4%), C (50.2%) and CC (63%) com-
pared to the other genetic groups (Table 6). However, rabbit
is single stomach herbivore, its digestive system is suitable
for high cellulose diet, and protein digestibility from different
sources could vary tremendously. The ratio of protein and en-
ergy in the diet is very important for meat rabbits, e.g. too high
or too low will lead to two adverse effects, one is to inﬂuence
the index of production directly, the other is to increase clearly
death rate. De Blas and Mateos (1998) found that the ratio of
digestible protein and digestive energy is suitable at 10.8 in the
diet. Excess cellulose in the diet is unfavorable for rabbits, be-Table 11 Digestibility coefﬁcients in different genetic group by diet
Digestibility coeﬃcients (%) G1 G2
D1 D2 D3 D2
OMa 64.8 50.9 61.8 49
CP 63.1 43.7 52.8 44
NDF 39.7 51.1 51.2 55
ADF 26.7 22.6 43.3 26
HC 50.4 62.3 64.2 65
C 32.0 33.1 52.0 36
CC 65.7 49.9 64.9 55
** P< 0.01.
a OM, organic matter; CP, crude protein; NFD, neutral detergent ﬁbre;
cell contents.cause digestive energy content could depress generally at that
time and forming too high protein energy ratio. This condition
could forming a microbial population that leading to digestive
tract disorders. Gidenne (1997) found that low digestive ingre-
dients (cellulose and lignin) may reduce the digestive tract dis-
order and who reported the ﬁber requirement in rabbit’s
fattening diet. Gidenne et al. (1998) indicated that ligniﬁed cel-
lulose in the diet could decrease the digestibility obviously.
3.3. Dietary treatments by genetic groups interaction
Signiﬁcant effects of genetic groups by dietary treatments
interactions for all body weights and gains (Table 7) showed
that rabbits of any genetic group could be grown efﬁciently
in hot climate areas using any one of the dietary treatment
including IFS. Opposite to the present results, Al-Dobiab
et al. (2007) found that body weights and gains were not signif-
icantly affected by interaction of dietary treatments · genetic
groups. Rabbits of Saudi-2 fed the diet containing 87.5%
IFS recorded the heaviest body weights since body weights
in this class vs. the lightest class were 1223 vs. 878 g, 1489
vs. 1148 g, 1745 vs. 1477 g, 2008 vs. 1701 g, 2323 vs. 2002 g,
2595 vs. 2250 and 2841 vs. 2494 g at 6, 7, 8, 9, 10, 11 and
12 weeks of age, respectively (Table 7). For daily gains in
weight, the same trend was observed since gains in the heaviest
class (Saudi-2 fed diet containing 87.5% IFS) vs. the lightest
class in gains were 39.3 vs. 25.7 g, 40.5 vs. 30.7 g, 40.8 vs.
29.9 g, 41.9 vs. 34.2 g, 51.2 vs. 34.9 g, 45.6 vs. 38.9 and 45.3
vs. 28.1 g at age intervals of 5–6, 6–7, 7–8, 8–9, 9–10, 10–11
and 11–12 weeks, respectively (Table 7). These results of genet-
ic group · diet interactions showed that Saudi-2 rabbits fed
diet containing 87.5% IFS recorded the heaviest body weights
and gains. In most cases, diet containing 87.5% IFS gave the
highest growth rates in all genetic groups studied, i.e. diet con-
taining 87.5% IFS could be used efﬁciently for V-line and Sau-
di synthesized rabbits (Saudi-1, Saudi-2, and Saudi-3).
Most estimates of feed consumption and conversion during
the whole period of the experiment were signiﬁcantly affected
by dietary treatment · genetic group interactions (Table 8). A
similar trend of feed consumptions and conversions was ob-
served by Al-Dobaib et al (2007) in Saudi Arabia. Rabbits of
Saudi-2 fed the diet containing 87.5% IFS showed favourably
feed conversion ratios of 2.1, 2.6, 2.5, 3.0, 2.6, 2.7 and 3.4 at
age intervals of 5–6, 6–7, 7–8, 8–9, 9–10, 10–11 and 11–12 weeks,interactions.
G3 G4 Sig.
D3 D1 D2 D1 D2
.3 67.6 49.9 52.8 59.5 54.4 **
.4 65.1 52.3 47.9 53.6 49.9 **
.4 71.2 52.2 48.3 54.4 49.2 **
.3 49.6 27.2 23.2 33.0 34.4 **
.3 77.5 77.6 66.6 73.1 71.1 **
.7 58.8 33.4 32.9 44.5 42.4 **
.0 74.2 49.4 59.2 61.3 55.9 **
ADF, acid detergent ﬁber; HC, hemi-cellulose, C, cellulose and CC,
92 S.N. Al-Dobaibrespectively, compared to the other classes of genetic group by
diet interactions (Table 8). Also, rabbits of Saudi-3 fed the diet
containing 87.5% IFS had favourable ratios of feed conversions
ranging from 2.2 to 3.1. On the other side, rabbits of Saudi-1 fed
the control diet had unfavorable ratios of feed conversions
ranging from 3.0 to 5.5 compared to the other genetic groups.
Al-Dobaib et al. (2007) reported that crossbred rabbits fed diet
containing 30% discarded dates conversed feed lesser (2.57)
than crossbred rabbits fed the control diet (2.48). But, V-line
rabbits fed the control diet conversed better ratio (2.95) than
V-line rabbits fed diets containing discarded date of 15%
(3.29) or 30% (3.04) since feed conversion ratio was 3.29 in diet
containing 15%discarded dates and 3.04 in diet containing 30%
discarded dates.
Dietary treatments by genetic groups interaction affected
signiﬁcantly most carcass traits, tissue compositions and chem-
ical compositions of the lean (Tables 9 and 10), i.e. carcasses of
any genetic group could give different tissues composition
when using any one of the dietary treatments (included or
not included IFS). Al-Dobaib et al. (2007) reported that car-
cass traits, tissues compositions and lean constituents were sig-
niﬁcantly affected by interaction of dietary treatments with
genetic groups, while most of the lean constituents were not af-
fected. The present results of interactions showed that rabbits
of Saudi-2 fed the diet containing 65% IFS recorded the high-
est pre-slaughter weight, hot carcass weight, dressing%, offal
weight and non-carcass weights (head, fur, viscera and legs +
tail) along with the highest lean and meat weights and percent-
ages and the meat-to-bone ratio, i.e. synthesized rabbits
including V-line in their constituents could be raised in hot cli-
mate areas and those rabbits may be characterized by good
carcass traits and tissue compositions particularly in the case
of using diets containing indigenous Saudi feedstuffs.
All digestibility coefﬁcients were signiﬁcantly (p< 0.01) af-
fected by interaction of dietary treatments · genetic groups
(Table 11). Rabbits of Saudi-1 fed the diet containing 87.5%
IFS recorded the best digestibility coefﬁcients since these coef-
ﬁcients in this class vs. the lowest class were 67.6 vs. 49.3% for
OM, 65.1 vs. 43.7% for CP, 71.2 vs. 39.7% for NDF, 49.6 vs.
22.6% for ADF, 77.5 vs. 50.4% HC, 58.8 vs. 32.0% for C and
74.2 vs. 94.4% for CC (Table 11).4. Conclusions
(1) To minimize the costs of rabbit production in hot cli-
mate countries, indigenous feedstuffs can safely partially
replace the non-indigenous feedstuffs in diets of growing
rabbits without any deleterious effects, and their inclu-
sion until 87.5% in the diet was associated with an
improvement in growth rates, feed conversions, carcass
performances, lean compositions, and digestibility
coefﬁcients.
(2) Among all genetic groups studied, Saudi-2 rabbits were
ranked as the ﬁrst breed in growth, carcass perfor-
mances, lean compositions, while Saudi-1 rabbits were
recorded the best digestibility coefﬁcients.
(3) V-line and Saudi synthesized rabbits (Saudi-1, Saudi-
2, and Saudi-3) could be used in any hot climate area
since they could perform efﬁciently when using the
diets containing indigenous feedstuffs at rates of 65–
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